Recent reports have provided evidence for the association of simian virus 40 (SV40) with human lymphomas (6, 13, 16, 18, 19) and other lymphoproliferative disorders (13). In this study, we investigated a series of Epstein-Barr virus (EBV)-immortalized lymphoblastoid cell lines (LCLs) for the presence of SV40 sequences encoding the large-T-antigen (Tag) N-terminal domain (2, 12, 13; F. Martini, M. De Mattei, L. Iaccheri, L. Lazzarin, G. Barbanti-Brodano, M. Gerosa, and M. Tognon, Letter, J. Natl. Cancer Inst. 87:1331, 1995). This conserved SV40 DNA region was detected in 22 of 42 (52.3%) LCLs analyzed, with similar prevalence in LCLs obtained by spontaneous in vitro outgrowth (7 of 15, 46.7%) and those induced with the prototype B95.8 EBV strain (15 of 27, 55.5%). No evidence of SV40 sequences was found in the marmoset B95.8 cell line from which infectious EBV virions were produced and in mock samples, thus ruling out laboratory contamination. SV40 Tag sequences were also detected in peripheral blood mononuclear cells (PBMCs) of two blood donors (DPPI-16 and DFM-17) from whom SV40-positive B95.8 LCLs were obtained, whereas no Tag sequences were found in PBMCs of two other donors from whom SV40-negative B95.8 LCLs were derived (Table 1) .
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Analysis of B cells purified by immunomagnetic separation confirmed that SV40 was present in circulating CD19
ϩ B lymphocytes of the DPPI-16 donor, consistent with the detection of SV40 sequences in the related B95.8-induced LCL. Moreover, all six lymph nodes (LN) from which the six SV40-negative LCLs were obtained were also SV40 negative, whereas in two cases, both the LN and the corresponding spontaneous LCLs were SV40 positive. Conversely, SV40 DNA was not found in two LN from which two SV40-positive spontaneous LCLs were obtained, probably because the viral DNA load in these specimens were below the detection limit of our PCR.
To further assess SV40 specificity, DNA sequence analysis was performed with all of the PCR products found to be positive for the SV40 sequences, i.e., Tag N-terminal region from nucleotides 4945 to 4403 (2, 12, 13; Martini et al., letter). In all cases, the SV40 DNA sequence was not distinguishable from that of the wild-type SV40 776 strain (GenBank accession no. AF3161397). This highly conserved SV40 Tag domain was repeatedly detected in human tumors and, to a lesser extent, in healthy human tissues by many investigators (1, 4, 10) . Significantly, SV40 Tag sequences have also been detected in different samples from monkeys, who are considered to be the natural host of the virus (1, 2, 11, 17) .
In situ hybridization revealed the presence of SV40 DNA in the nucleus of SV40-positive LCLs, but only in a small fraction (1/250) of the cells (Fig. 1 ). These findings are consistent with the low load of SV40 sequences detected in SV40-positive primary tumors and derived cell lines, as well as normal cells infected in vitro with SV40 (13) . LCLs (n ϭ 4) that were found to be negative for the SV40 sequences by PCR analysis were infected in vitro with the SV40 776 strain at a multiplicity of infection of 0.1 PFU/cell. As demonstrated by cocultivation experiments carried out with CV-1 permissive monkey cells, SV40-infected LCLs released infecting SV40 virions without apparent cytopathic effects, as has been described previously for SV40-infected human mesothelial cells (5) . However, LCLs remained positive for SV40 for only 4 to 6 months.
The expression of the SV40 Tag in nine LCLs was investigated by reverse transcription (RT)-PCR. Interestingly, by using a specific RT-PCR (12, 14) , SV40 Tag mRNA was detected in five LCLs which had previously been found by PCR to be positive for SV40 Tag sequences, whereas four LCLs that were negative for SV40 DNA also scored negative for Tag mRNA.
Since LCLs are heterogeneous with regard to their ability to grow in vivo following transplantation into SCID mice, we investigated possible relationships between SV40 infection and These results confirm and extend previous findings indicating that SV40 is present in PBMCs from oncologic patients and blood donors (1, 6, 12-14, 20; Martini et al., letter) and provide additional evidence indicating that B lymphocytes may constitute a reservoir for SV40 or an SV40-like agent in humans. Our results also support the hypothesis that SV40 may be transmitted among humans, as has been suggested recently by the detection of SV40-neutralizing antibodies in human immunodeficiency virus-negative and -positive patients (9). Although we did not observe spontaneous SV40 production from our SV40-positive LCLs, probably because of the low number of SV40-carrying cells, we demonstrate here that LCLs are able to release SV40 virions upon infection with exogenous SV40. These results are consistent with the possibility that B lymphocytes may also be responsible for the spreading of the virus in vivo, at least in the early phases of infection.
The fact that in no instance did we observe the outgrowth of an SV40-negative LCL from SV40-positive tissues and the observation that SV40 DNA was markedly more prevalent in LCLs (52.3%) than in PBMCs from healthy donors (4.5 to 23%) (12, 20) are consistent with the possibility that EBVinduced B-cell immortalization may favor the outgrowth of SV40-infected cells. In this respect, EBV could behave like other herpesviruses, namely, herpes simplex virus and human cytomegalovirus, which complement and stimulate the SV40 origin of replication (3, 15) , whereas human cytomegalovirus complements the replication of JC virus DNA in human fibroblasts, which are nonpermissive cells for this polyomavirus that is closely related to SV40 (8) .
Our observation that SV40 may successfully infect and persist within human B cells, at least for 4 to 6 months, constitutes an important prerequisite for further assessment of whether the virus has a role in the development of B-cell lymphopro- a The LCLs analyzed were established at different times over a 5-year period (1991 to 1996). Spontaneous LCLs were derived from biopsy specimens and PBMCs as previously described (7). Briefly, finely minced fragments from biopsy material were placed in fetal calf serum-coated 24-well plates and cultured in RPMI 1640 medium (GIBCO, Grand Island, N.Y.) supplemented with 10% heat-inactivated fetal calf serum, 2 mmol of L-glutamine/liter, 100 IU of penicillin/ml, and 100 IU of streptomycin/ml (complete medium). Purified PBMCs (10 6 /ml), obtained by Ficoll-Hypaque gradient centrifugation, were seeded in 96-flat-well plates and cultured in 200 l of complete medium. Cyclosporin A (0.1 g/ml; Sigma, St. Louis, Mo.) was added to the medium to inhibit T-cell activation. LCLs carrying the B95. 
